Down-regulation of RPE65 protein expression and promoter activity by retinoic acid.
RPE65 is critical for the normal formation of 11-cis retinal and thus photoreceptor function. Opsin expressed in HEK293 cells has been reported to form rhodopsin on the addition of all-trans retinol, indicating that the machinery for retinoid isomerization is present. RPE65 has been previously identified in HEK293 cells at both the RNA and protein levels. To further understand retinoid metabolism in these cells and the control of RPE65 expression, HEK293 cells were used as a model to determine if retinoic acid (RA) affects RPE65 promoter activity. RPE65 levels were determined by Western blots. RA regulation of RPE65 promoter activity was monitored using the luciferase reporter assay after transient transfection of HEK293 cells with the RPE65 promoter. Deletion and truncation promoter mutants were assessed for activity. RA down-regulates RPE65 protein expression and promoter activity. The RA receptors (RARs), RARalpha, -beta, and -gamma, and the retinoid X receptors (RXRs), RXRalpha, -beta, and -gamma, were all identified in these cells and shown to mediate the regulation of RPE65 mRNA expression. After deletion of the AP1, AP4 or NF1 transcription factor binding sites, the RA down-regulation was decreased, but the decrease was not associated with a single transcription factor. The truncation promoter constructs P60, P153 and P257 showed increases in promoter activity, indicating an inhibitory element had been removed, and the down-regulatory effect of RA was decreased. The down-regulation of RPE65 by RA is occurring at the transcription level. Multiple elements in the RPE65 promoter may contribute to this regulation.